The objectives of this study were 1) to find out if and how authors and peer reviewers for dental journals are encouraged to use reporting guidelines (RGs); 2) to identify factors related to RG endorsement; and 3) to assess the knowledge, opinions, and future plans of dental journal editors in chief (EICs) on RGs. A total of 109 peer-reviewed and original research-oriented dental journals that were indexed in the MEDLINE and/or SCIE database in 2015 were included. The "instructions to authors" and "instructions to reviewers" of these journals were identified and retrieved from journals' official websites. Any mention of RGs or other related policies were sought and extracted. In addition, an anonymous survey of the EICs of the included journals was conducted with a validated questionnaire. All 109 journals provided "instructions to authors," among which 55 (50.5%) mentioned RGs. Only the CONSORT (45.0%), PRISMA (13.8%), and STROBE (12.8%) guidelines were mentioned by >10% of the included journals. Statistical analyses suggest that RGs were more frequently mentioned by SCIE-indexed journals (P < 0.001), higher-impact journals (P = 0.002), and journals that endorsed the ICMJE recommendations (P < 0.001). "Instructions to reviewers" were available online for only 9 journals (8.3%), 3 of which mentioned RGs. For the EIC survey, the response rate was 32.1% (35 of 109). Twenty-six editors (74.3%) stated that they knew what RGs were before receiving our questionnaire. Twenty-four editors (68.6%) believed that RGs should be adopted by all refereed dental journals where appropriate. RGs are important tools for enhancing research reporting and reducing avoidable research waste, but currently they are not widely endorsed by dental journals. Joint efforts by all stakeholders to further promote RG usage in dentistry are needed.
Introduction
The reporting of medical research is critical for the translation of findings into health care . However, a variety of reporting deficiencies have been identified in previous methodological reviews of the published literature (Simera et al. 2010 ). Poor reporting not only hinders the assessment of a study's reliability and applicability but also undermines the available evidence base and breaches the ethical framework for medical research conduct ). Moreover, a recent article suggested that at least 50% of research reports in biomedicine were sufficiently poor and therefore unusable, representing an avoidable waste of tens of billions of pounds (Glasziou et al. 2014) .
During the past 20 y, methodologists and journal editors have developed many reporting guidelines (RGs). These guidelines detail the essential information required to describe the processes and findings of different types of research studies. Additionally, the EQUATOR Network (Enhancing the Quality and Transparency of Health Research) was set up in 2008 to promote responsible reporting of health research, with a focus on wider implementation of RGs (Simera et al. 2010) .
Most major medical journals and international editorial groups, such as the International Committee of Medical Journal Editors (ICMJE) and the World Association of Medical Editors, have publicly endorsed RGs and/or the EQUATOR Network (Groves 2008; Hopewell et al. 2008) . Such endorsement and relevant active implementation strategies have been shown to be effective in improving health research reporting (Hopewell et al. 2012; Turner et al. 2012; Pandis et al. 2014) .
Although many researchers and journal editors have been promoting the use of RGs in the field of dentistry (Turpin 2005; Pandis and Fedorowicz 2011; Giannobile 2015; Sarkis-Onofre et al. 2015) , recent studies suggest that the reporting of dental research remains unsatisfactory (Sandhu et al. 2014; Delgado-Ruiz et al. 2015; Gewandter et al. 2015; Hua et al. 2015) . To our knowledge, there has been no assessment of dental journal policies or survey of dental journal editors regarding RGs. Such research could provide important insights and facilitate further improvement of dental research reporting. 
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Materials and Methods
Selection of Journals
In this study, we sought to investigate the relevant editorial policies and survey the EICs of main dental journals (indexed in MEDLINE and/or SCIE) that are active, peer reviewed, and original research oriented (see Appendix: Eligibility Criteria and Search Strategy sections).
Selection of RGs
To ensure the relevance and comprehensiveness of this study, a list of key RGs relevant to dental research was developed a priori. In April 2015, 1 author (F.H.) identified important and potentially relevant RGs by screening RGs provided in the online RG library of the EQUATOR Network. All authors then discussed the appropriateness of each RG and revised the list until consensus was reached. A total of 19 RGs or RG extensions, covering a range of study types, were included in the final list (Appendix Table 1 ).
Survey of Journal Instructions
For each included journal, we retrieved basic information (e.g., impact factor, official website URL, open access status) from the following websites: NLM Catalog, InCites, Ulrich's Periodicals Directory, and DOAJ (Directory of Open Access Journals). Then, from April 29 to May 1, 2015, we screened their official websites for "instruction to authors" and "instruction to reviewers." From obtained instructions, the following information was extracted by F.H. and independently verified by 1 of the other authors: 1) whether RGs and the ICMJE recommendations were mentioned; 2) if mentioned, the level of endorsement and the reference given; 3) and related editorial policies-namely, word limit, structure of abstracts, trial registration, reporting of funding source, and use of online appendix. Discrepancies were resolved through discussion.
Following previous similar research (Hirst and Altman 2012) , mentioning of RGs was broadly defined to include mentioning of:
• • a generic term such as "reporting guidelines" or "reporting standards," Taylor et al. 2008 ).
Endorsement of mentioned RGs and related policies was categorized as follows (Meerpohl et al. 2010; Meerpohl et al. 2011; Knuppel et al. 2013) :
Recommended: The RG/policy ought to be considered or used (e.g., "should . . . ," "please . . . ," "we recommend/ encourage authors/reviewers to . . ."). Required: The RG/policy is a condition for publication (e.g., "authors must . . . ," "authors are required to . . . ," "we expect authors to . . .").
Survey of Journal Editors
On August 3 and 4, 2015, we sent emails to EICs (or the editorial offices, if valid personal email addresses were unavailable) of all included journals, inviting them to participate in an anonymous survey by filling out an online questionnaire or its PDF version. The questionnaire was validated (Grindlay et al. 2014) , with minor modifications for relevance to dental research. Reminders were sent at 3 wk and 1 wk before the closing date (September 14, 2015; see Appendix: Invitation Email and Questionnaire sections). 
Statistical Analyses
Results
Characteristics of Included Journals
A total of 169 unique journals were initially identified in the electronic searches, with 109 remaining after application of eligibility criteria. For a flow diagram, see Appendix Figure 1 ; for the title of journals, see Appendix Table 2 ; and for a summary of the characteristics, see Appendix Table 3 .
Instructions to Authors
For all 109 included journals, "instructions to authors" were available.
Endorsement of the ICMJE Recommendations.
Sixty-five journals (59.6%) mentioned the ICMJE recommendations. However, among these journals, most (67.7%) used the title "URM" (i.e., Uniform Requirements for Manuscripts Submitted to Biomedical Journals), which is obsolete and thus inappropriate; only 42 (64.6%) gave the corresponding website URL as reference; and only 39 (60.0%) referred to the content of the manuscript preparation section of the ICMJE recommendations (Appendix Table 4 ).
Other Editorial Policies Related to Reporting. See Appendix:
Editorial Policies section and Appendix Table 5 .
Mentioning of RGs.
A total of 55 journals (50.5%) mentioned
RGs. RGs were more frequently mentioned by journals indexed in SCIE (P < 0.001), journals with higher impact factors (P = 0.002), as well as those that endorsed the ICMJE recommendations (P < 0.001; Table 1 ).
Mentioning of Online RG Libraries. Only 11 (10.1%) and 2 (1.8%) journals mentioned the EQUATOR Network and MIBBI websites, respectively. Among the 11 journals that mentioned the EQUATOR Network, 9 provided the website URL as reference (Appendix Table 6 ).
Endorsement of Each RG. Among the 19 RGs that were
deemed important for dental research, 7 were never mentioned. Only CONSORT (Consolidated Standards of Reporting Trials; 45.0%), PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses; 13.8%), and STROBE (Strengthening the Reporting of Observational Studies in Epidemiology; 12.8%) were mentioned by >10% of the included journals.
Only the adherence to CONSORT (33.9%) was required by >10% of the included journals. In addition to the 19 prespecified RGs, 7 journals (6.4%) mentioned relevant Cochrane Collaboration guidelines as RGs for systematic reviews; 3 journals also mentioned the MIAME guidelines (Minimum Information about a Microarray Experiment). When a RG was mentioned, most of the time a reference was given, and most references were the URLs of the corresponding official websites. However, it is worth noting that QUOROM (Quality of Reporting of Meta-analyses), an obsolete guideline replaced by PRISMA in 2009, was still endorsed by 6 journals (5.5%). For summary, see Table 2 ; for details on each journal, see Appendix Table 2 . More RGs were mentioned by SCIE-indexed journals (P = 0.001), higher-impact journals (P = 0.01), open access journals (P = 0.034), and journals that endorsed the ICMJE recommendations (P < 0.001; Table 1 ).
Instructions to Peer Reviewers
"Instructions to reviewers" were available online for only 9 (8.2%) of the included journals. Only 3 journals mentioned RGs, and 2 of them used just the generic term "reporting guidelines." One journal mentioned the ICMJE recommendations, EQUATOR Network, MIBBI Portal, and recommended adherence to 6 RGs (see Appendix Tables 7 and 8 ).
Survey of Journal Editors
Of the 109 included journals, 35 (32.1%) responded to our survey, and 29 responses provided identifying information for the responding editors. Among these, there were 26 EICs, 2 coeditors and 1 managing editor. Given the low response rate, all results need to be treated with caution; it is likely that those responding had greater knowledge/acceptance of RGs.
With regard to knowledge of RGs, 26 editors (74.3%) knew what RGs were before receiving our questionnaire. Of these, 15 (57.7%) and 3 (11.5%) claimed that they were aware of the EQUATOR Network and the MIBBI, respectively. Conference/ workshop (26.9%), medical literature (23.1%), and experience as an author (19.2%) were the main sources where editors learned about RGs.
Seventeen editors (48.6%) reported that their journals referred to RGs in their instructions to authors, and 6 (35.3%) had plans to implement additional RGs in the future. Eighteen editors (51.4%) reported that their journals did not endorse RGs or they did not know whether their journals did. Among these, 7 (38.9%) said that they had plans to implement RGs in the future.
In addition, more than two-thirds (68.6%) of responding editors thought that RGs should be adopted by all refereed dental journals where appropriate. More than 50% of editors believed that the lack of knowledge about RGs was the main factor preventing 
Discussion
RG Endorsement in Instructions to Authors
Complete, accurate, and transparent reporting is a moral obligation of all authors of medical research. The Declaration of Helsinki states that "researchers . . . are accountable for the completeness and accuracy of their reports" (World Medical Association 2013). However, according to a recent survey, many authors are not aware of RGs and the EQUATOR Network (Fuller et al. 2015) . Incorporation of RGs and the EQUATOR Network into journals' instructions to authorscombined with explicit requirements of adherence, submission of relevant checklists/flow diagrams, and links to the up-todate relevant materials-has been recommended (Hopewell et al. 2008; Simera et al. 2010; Fuller et al. 2015) .
In this study, we found very low endorsement rates of RGs (especially for those other than CONSORT) in dental journals' instructions to authors, which is a finding similar to those of earlier studies undertaken in other medical specialties (Meerpohl et al. 2010; Meerpohl et al. 2011; Kunath et al. 2012; Knuppel et al. 2013) . Our results also support the findings that higher impact factor (Kunath et al. 2012) , open access publishing (Meerpohl et al. 2011) , and mentioning of the ICMJE recommendations (Hopewell et al. 2008 ) are associated with better RG endorsement. The association between open access publishing and RG endorsement has been attributed to the fact that open access journals are more recent and have sought guidance on recent developments in good publication practice when setting up their instructions (Meerpohl et al. 2011) . Positive association between higher impact factor and better research reporting has been found in previous studies (Peron et al. 2012; Hua et al. 2015) , but it remains unclear whether better RG endorsement can lead to a higher impact factor.
In addition, although most journals in this study commendably provided the website URLs when referring to RGs, the inappropriate use of an obsolete RG (QUOROM) and guideline title (URM) raised red flags (Tao et al. 2011) .
RG Endorsement in Instructions to Reviewers
Peer review is considered by most researchers to be essential to the communication of biomedical research (Mulligan et al. 2013) . However, peer reviewers often fail to detect important reporting deficiencies (Hopewell et al. 2014) . In a previous randomized controlled trial, peer review with RGs led to more improvement in reporting than conventional peer review without RGs (Cobo et al. 2011) . Therefore, researchers have recommended that journals include RGs and links to relevant checklists/materials (e.g., the EQUATOR website) in their instructions to reviewers, with clear instructions about how to use them (Hirst and Altman 2012; Larson and Cortazal 2012; Grindlay 2015) .
In the present study, only 9 (8.2%) dental journals provided online instructions to reviewers, and only 3 of them mentioned RGs. In contrast, according to a previous study (Hirst and Altman 2012) , 35% of medical journals listed in the "McMaster list" made their instructions to reviewers available online, and nearly half of them mentioned RGs. It is difficult to ascertain how many dental journals send their instructions directly to reviewers, which could include information regarding RGs. Best practice would be to openly publish instruction to reviewers on the journal website so that authors know how their manuscripts will be reviewed with RGs (Hirst and Altman 2012) .
Survey of Journal Editors
Editors are the "quality gatekeepers" of their journals' content (Simera et al. 2010) . Previously, Grindlay et al. (2014) surveyed the EICs of veterinary journals using a questionnaire similar to ours. Compared with their findings, the results of our survey suggested that dental journal EICs had slightly more knowledge of RGs, implemented RGs more often, and were more willing to receive information regarding RGs. Responses to all open questions were similar to those in Grindlay et al., except that dental journal EICs expressed more considerations on the positive effects of RGs on research ethics and integrity.
Given the responses to our survey, organizations for dental journal editors (e.g., the American Association of Dental Editors & Journalists, British Dental Editors Forum) and other academic societies (e.g., the International Association for Dental Research) may play a leading role in tackling the lack of knowledge about RGs, which was considered the main barrier to RG adoption by dental journals. This could be done by disseminating information and materials about RGs via email and webpages and by organizing training and discussions through dedicated conferences or workshops (Eaton et al. 2015) . In addition, since most medical editors currently have little access to formal training, relevant organizations may consider developing tailored training programs and certification for dental journal editors, based on the core competencies for editors, which include thorough knowledge about RGs and how best to implement them (Moher and Altman 2015; Galipeau et al. 2016) .
The relevance of different RGs to different dental journals was a common concern among editors. Some editors recommended producing a list of RGs relevant to dental journals and standardized texts to be provided on journal websites. Several editors also pointed out the importance of collaboration among dental journals. In fact, a similar consensus policy was implemented by 28 rehabilitation journals, which mandated the use of RGs starting January 2015 (Chan et al. 2014) . Dental journal editors have collaborated on many issues, such as dual submission and plagiarism (Hupp et al. 2013) . They may consider expanding such collaboration to improve the reporting of dental research and to reduce research waste in the field (Glasziou et al. 2014) . Editors of major, influential dental journals (Fuller et al. 2015) , especially those having successful experience in RG implementation (Pandis et al. 2014 ), may play a major role in initiating such collaboration.
Recommendations
Given our findings, we recommend actions that can be undertaken by authors, peer reviewers, journal editors (including EICs and editorial board members), dental organizations, and institutions to promote the use of RGs, improve research reporting, and thereby reduce research waste in dentistry (Table 3) . Mainly, all stakeholders should familiarize themselves with RGs and relevant resources and engage in training and education courses/programs regarding RG usage. Journal editors should ensure that their online journal instructions contain adequate information regarding relevant RGs, and they should develop strategies to actively implement those RGs.
Limitations and Strengths
See Appendix: Limitations and Strengths section.
Conclusion
RGs are important tools for enhancing reporting and reducing research waste. However, the results of this study suggest that 1) most RGs are not widely endorsed by dental journals and 2) there is a lack of relevant knowledge and uniform implementation strategy among dental journal editors. Joint efforts should be made by all stakeholders to further promote the use of RGs and thereby reduce avoidable research waste in the field of dentistry.
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Stakeholder Recommendation
Dental journal editors Be familiar with available RGs and relevant resources (e.g., the EQUATOR Network). Select robust RGs relevant to the study types accepted by the journal. Include these RGs and links to relevant materials in the instructions to authors, and explicitly require the adherence to the RGs (and submission of relevant checklists/flow diagrams if appropriate). Include these RGs and links to relevant materials in the instructions to peer reviewers, and state explicitly how reviewers are expected to use RGs. Make the instructions to authors and instructions to peer reviewers openly available on the journal's official website. Consider active implementation strategies, such as online videos, annotated sample article, and internal review of the reporting of submitted manuscripts. Consider working with other editors to form a consensus policy across dental journals on the use of RGs. Consider training peer reviewers regarding assessment of reporting. Publish editorials introducing the importance of research reporting and use of RGs. Authors
Be familiar with available RGs and relevant resources (e.g., the EQUATOR Network). Identify the appropriate RG during the study design stage, and register the study per the RG. Write the study report according to the appropriate RG and journals' instructions. Be responsible for the quality of reports, and see RGs as helpful tools rather than extra burdens.
Peer reviewers
Be familiar with available RGs and relevant resources (e.g., the EQUATOR Network). Review the manuscripts using journal's instructions and the appropriate RGs, and point out the reporting deficiencies to authors and editors. Organizations for dental journal editors Disseminate knowledge and materials about RGs to dental journal editors via email and/or web pages.
Organize dedicated conferences/workshops for training/communication purposes. Develop tailored training programs and certification for dental journal editors.
Dental schools / institutions
Consider incorporating education on good research reporting in existing courses/programs. Consider organizing workshops/training on research reporting and peer review for academic staff.
EQUATOR Network, Enhancing the Quality and Transparency of Health Research; RG, reporting guideline.
